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[ff^Jjt l ] 

7^f t Kib^t^T^f't Kl (-CHO) ~-<7) £ K n * v (-OH) t 

umm 2 ] 

[W*JS 3 ] 

, T^xt K^WJi, ^ (l) 
[fti] 




-e^t?$ ti& v^Sxxf Ji'-e* 0 , K-ffc£-#H±, (2) 
[ft 2] 
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[it 3} 




(3) 



[If #31 6 ] 

Hf 4 O^ttifflJRJfc&KSlTC&S-*- * - t K «t "J # ( 4 ) 
[it 4] 




(4) 



[»#« 7 ] 

»*a6^ffii:J: ^J&£ft7t^f£t£& Kn*y- y -7 3 /I$^*7;kt) 

y -7^Ii«IM (R 2 CO-) £&*Lfc&KStftRJS3-£T. ^ (5) 
[ft 5] 




(5) 



(;£*<7)R 3 . R^ct^R^iitrffiO^O^^I-) 

<7)^< t fc^Tft^T-f^£ftMt^£^j££«- <t £#mt-r&^iS1£& a - t 

[»#£ 8 ] 

7cKlt:-£-£> av^T^bRliS^-e-C, ^ (6) 
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[»53-gf] 
[0 0 0 1 ] 

c coffins 0^4, IM^p a p, mm, «h^^^T-^coM^^* (7)^14-^^* 

[fMf] 
[0 0 0 2 ] 

^WO>f 5 y*^*«#JPRJ35^ffi35*tftW$*i."Cv^**, ifi^-cfi. gH> jgH> 
[0 0 0 3] 

[2M£B\fciftll jounnal of Comb : natorial Chemistry , 2001, Vol.3, No. 5, 4 
01-403 

[^#It£« 2 ] Org. Lett. Vol.4, No.l, 2002, 143-145 
[#*RrW\fclR3] J. AM. CHEM. S0C. , Vol. 125, No. 9, 2003, 2507-2515 

[0 0 0 4 ] 
[0 0 0 5] 

[PS £ »SfT i tz £><D #g ] 
[0 0 0 6] 

T^r-'t K* (-CHO) KnJfy^S (-OH) &&^T"5 K-ffc^W 

<7) *«#iHiRt&^ffi -c & o t , * =7 mmm <r> k rjs $ * * - 1 * #m t -r <?> ^ t- 
> * * miR m & t- ^ k <7) jjMgfl- ijp Kmyjm * * » 

[0 0 0 7] 

^(±te^^<7)H^ L< fi d 60iaco|§#: i tz UW.^i^X'^imit'k^} ^7)by'75 
yj&£, t&3Kii, *7;vy7 5«^i, xfi/y->7 5 ^Sit^O— 
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[0 0 0 8 ] 

(l) 
[0 0 0 9] 

Hfci] 




[0 0 10] 

(^"fOR 1 !!, «^*^TL-CV»T «fc v^^TK^S^^-T) 

■c^frSfta ^'J '>*8x^f*-e* , Kfl;#*KM±, (2) 

[0011] 

[lb 2] 
o 



II 




(2) 



[0 0 12] 
[0 0 13] 
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[0 0 14] 
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4) 

[0 0 161 
[it 4} 




(4) 



10 0 17] 

(jt^OR 1 , R 2 > R 3 > R 4 & J: CKR 5 (±#^ Huf£<7) i> (D$:7F.-$~) <D>p < fc 4 v»i**L*»-C 

- y -7^ix^f^ y -7Ui±«i (r 2 co-) Ltzm^mtu. 

^ (5) 
[0018] 
[ft 5] 




[0019] 

(S^^R 3 ^ R 4 £ i^R^iHuie^^^^r^i-) 
[0 0 2 0] 

y _/r Mfej-^-r^^STcRED^-fr, «v»-caMfc]Rl&§*-C, ^ (6) 
[ 0 0 2 1 ] 
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Ute] 




[0 0 2 2 ] 

(j^OR 3 , R 4 jo <fc Z/R 5 (±^§-^ lufS<7) i> CO^TJ^'f') <D>)?( t i> V>-f tl^^ £ tl£ 
[0 0 2 3 ] 

miRW%Kfci> "Ifltt Zti, «- lf^xy*;^^- hO*&£-KJ±, ^V^vT 

in * ^jgi- ^ 7t <d m & o fi ] 

[0 0 2 4 ] 
[0 0 2 5] 

[0 0 2 6] 

mit&%0t L-Ctt, lfiffi* fcH2flliOiH^k^J»i: Lrtt, *«&JRffc£-**Se> 

S'&^jifi Li/»*><7)fc LT0O^$tL^ o /ctiii'Cu (OT f ) 2 > CuC 104, C u 
C 1 0 4 • 4 CHsCNftiJo 
[0 0 2 7] 

[0 0 2 8] 
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[it 7] 



Ph, Ph P h 

/ NH HN— \ y — Nf-f H X N 
R R R X R 




[0 0 2 9] 

5S*or{±, s&£^ltv»t& iv^fbfcsNkfc^u co^ftTkH^fi. 

[0 0 3 0] 

-cmit&yot*7fl<mtikfr = F£ &&&Lxmmi-2> <t i:uuv> 0 Lt« 

K-ffre-fcKitU 0. 5-3 0^^%tSoffl^tt^;i:^#g$ti^o 

[0 0 3 1 ] 

m^(V&m<vmM<7) i><DX£ v> 0 iOJ: -9 ftT/i/ft K-fk^fc Ltli, milS^; 

(1) t LT7F£*l<5>, yi) **c i/ X 7- JHPWt LT^tf lbtL^>o C<7)^C0{±^X 

o titjus. mvtztzitffi%tvi<D]kit*m&. ^m<r>mt^m&, ^Lxztib<D®.& 

t>-£tLX<D&m<n%tit7km&X&^X£^o tIli:LTk 3fc«ttira£l£*ffi*L* 
[0 0 3 2 ] 

-^Oxf5 K^!»{±, fcfc X-tiTft^WKIitfriEOS; (2) kLT^tot#-Cl4 

mmm^^Lx^x i> £\,*Bkik7km&Z7fiL. &<t i>-mt*miw^x$>2>z.t *tfl 
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[0 0 3 3 ] 
[0 0 3 4 ] 

^fR^zo^tli, -OEt, -O'Bu, -OB ©iilT-HLTi^ 

tot Ltfl^^ii^o 
[0 0 3 5] 

trV z/n>&^X'?Jl><DT fr-FK. (-CHO) ^<7)jc^5 Ht^^w^fl-JraR 

, THF^»i-f^*fflKU(, afci&Sti, - 2 0°C~ 4 0°Cfl^OfIia^ 
M«fflSft*o OT^Ui*^*^ L < te^f§1±»B^t z. ttfX ^ Z>T )vyt K 
fb^ftfci^^ Kft^fcfcottffltH-&fc-3V>"Ctt, ^e^JttLTO. 1 - 1 OfMJg^iEffl 
"CM t i" & £ t ?5 ? -e # * o 
[0 0 3 6] 

-^■^ 5 Kffc^OJfc&ttflnRl&Kisv^Tfi, tz t x. if UMBOS; (D tfJ/'^^y'H 

[0 0 3 7] 
[It 8] 




[0 0 3 8] 

t>ftITO:4«?^:tC4J. fit, Kft^©-lt L-Cx 

> # ;U / < ^ - h (enecarbamate) £ ffl v » 4 IZ li , S v » 3ZM^14 6 US $ ft & - ^ K & 

if-C&<2>o Z -fM»<btt s y n -fshbnW**, E-IW^Iiant i -fj-fln^ri**^ v T J* 
xU*iI^14fc?iSv^^>^*iI4R1±T-^ft*o ±f£0-f 5 /^^xMfc-^Sr-M 
f^It^Li:, ifcli#*Lt, H&I, /:titfHC K HB rf W*MUi«BI 
M^it-tCJ: 19, buI5^: (3) -T*ft:b£*i£ftq^£t£& a - hKo*y- 7 -<rb 
ix^f L^i«ft/c^^>-f-^SiR14-CIR^-rs c t tfX- i * o 

[0 0 3 9 ] 

ifc, teyj-C, i^iTii^^, il7cM£M-f- <9 , iulfisS: (4) t?Jt*>$ft 

S^fStt* « - K n 4r v — y - 7? y^^x^^rlSlt^JwSi/^OT-C, L*»*«ftfc 
-x.f->^^-SIR1±T*M-t^^«h^-C#-2.o -<7>Jf^<7)il7C^aii. fctxJf, E t 2 B 
OM e - N a BH4&n**mMKmit&®*m<o£mfcmittoitzi*&JR*m&it& ! & 
im^Z>ZtW&& 0 fLT, £j££ft£:ft^f§tt& « -tKn + y- 7 -7S 
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*x;wk y -7^Sl<7)7v)H^li ($tf£!I) - <h £ <9 ^tJKfc^T, 

flfecD^: (5) T-^fc>$ft&}fc^1*fe& « - t: Kn + y- y -9 * * A£K£fiFK<Blfei" 

ix k «t n mum - mtKfc ^ti^^tsi. 

[0 0 4 0] 

Hfei^x^^a^cRlD^*, Rv>T3MfcJKl£S*4£i:K J: IK mfl£^ (6) 
[0 0 4 1 ] 
[0 0 4 2] 

[0 0 4 3 ] 

<«®ll> 

^^i5V»r, R?5 S 4 -B r C6H4-e&&*9^v7$ (9. 9mg, 0. 0 

22mmol) WCH2CI2 (1. 5ml) <7>y«£, CuC10 4 -4CH 3 CN (6. 
5mg, 0. 020 mmol) C7)l/3^f I^TCSDx, fl^fc ttfefl&ifc*: 8 B#|1B&± 

[0 0 4 4] 
Ut 9] 




R R 



[0 0 4 5 ] 

[0 0 4 6] 
[ft 1 0 ] 



O 




O 



[0 0 4 7 ] 

t?Rt>$tL^^^-^^ , J jr^^V- V (100/< U 0. 40mmol)<7)CH 2 Cl2 ( 
0. 8ml) »ift«:8simU S&K^l K^LfcaS (2) (Dsc-f- 5 K (enamide) (0. 2 
0 mm o 1) OCH2CI2 (0. 8ml) v#?£&*nx.£o 
[0 0 4 8] 

RlDZS^flK* 0 1 B#H*#U N a HC03fife#P7K^ «r RJSSrflEih 

$*t 0 -€-<50?^, REDli^^mStL, CH2C htiftttlLfc, tlffl*©, ft*L 

[0 0 4 9] 
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mmzm%z j £fzm^. t oh (3. omi) ^?#»u 48%HBr7jQ#?£ 

(0. 3ml) Zlmz-. mUtZ&^X 1 . 5^f^^L^ 0 
[0 0 5 0] 

[ 0 0 5 1 ] 

V^mm^fcZfzKfcM^t e e (%) SttfL/Co &i3ee (%) (±> 
HP LC5Hf^J: VikTELtZo 
[ 0 0 5 2 ] 



Na 


R 2 


R 3 


R\ R 5 


(%) 


e e 

(%) 


1 - 1 


B n O 


P h 


H, H 


9 3 


9 7 


1 -2 


B n O 


4 -M e O- P h 


H, H 


9 4 


9 3 


1 -3 


B n O 


4 -C 1 - P h 


H, H 


9 7 


9 7 


1 -4 


B n O 


4 -M e - P h 


H, H 




9 6 


1 -5 


B n O 




H, H 


9 1 


9 6 



[0 0 5 3] 

No. 1-1-1-5 <Di^(D^L^^}\,Z-D\ J ^X<Dm^.^^k^7^ Ltz a 
[0 0 5 4] 
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[*2] 

Q (2S)-2-Hydroxy-4-oxo-4-phenyl-butyric acid ethyl ester: l K 

^Ay^yPh NMR (CDCI3) S = 1.27 (t, 3H, 7= 7.1 Hz), 3.29 (brs, 1H), 3.44 
OH O ( dd > 1H,/=6.1, 17.6 Hz), 3.52 (dd, 1H,7=3.9, 17.6 Hz), 4.25 
(q, 2H, 7 = 7.1 Hz), 4.61-4.67 (m, 1H), 7.44-7,50 (m, 2H), 7.54-7.60 (m, 1H), 7.92- 
7.98 (m, 2H); 13 C NMR (CDCI3) 5 = 14.0, 42.1, 61.8, 67.1, 128.1, 128.6, 133.5, 
136.4, 173.7, 197.5. IR (neat) 3475, 3063, 2983, 1737, 1687, 1597, 1580, 1449, 1368, 
1213, 1098, 1045, 860, 759, 690, 582, 499 cm- 1 ; HRMS (FAB); Exact mass calcd for 
C12H15O4 [M+H]+ 223.0970. Found 223.0972.; HPLC, Daicel Chiralcel ADH, 
hexane/TrOH = 4/1, flow rate = 0.5 mlVmin : *r = 19.9 min (S), fR = 22.2 nun (R). 



o xyOMe (ZS)-2-Hydroxy-4-(4-methoxy-phenyI)-4-oxo- 

Jl ^ JL J butyric acid ethyl ester: *H NMR (CDCI3) 6 = 1.28 

BO >r ir 

5 H £ (t,3H,7=7.1 Hz), 3.41 (dd, 1H, 7=5.9, 17.4 Hz), 3.48 

(dd, 1H, 7= 4.0, 17.4 Hz), 3.48 (brd, 1H, 7= 6.8 Hz), 
3.87 (s, 3H), 4.26 (q, 2H, 7= 7.1 Hz), 4.60^.70 (m, 1H), 6.91-6.97 (m, 2H), 7.90- 
7.97 (m, 2H); I3 C NMR (CDCI3) 5 = 14.0, 41.7, 55.4, 61.7, 67.3, 113 : 8, 129.5, 130.4, 
163.8, 173.8, 196.1. IR (neat) 3483, 2979, 2841, 1739, 1677, 1600, 1575, 1512, 1465, 
1421, 1368, 1265, 1172, 1099, 1027, 988, 895, 834, 737, 579 cm" 1 ; HRMS (FAB); 
Exact mass calcd for Ci3H 17 0 5 [M+H] + , 253.1076. Found 253.1097.; HPLC, 

Daicel Chiralcel ADH, hexane/*PrOH = 4/1, flow rate = 0.4 mL/min : fR = 43.1 min 
(5), rR = 45.7 min (R). 



(2S0-4-(4-Chloro-phenyI)-2-hydroxy-4-oxo-butyric 
acid ethyl ester: J H NMR (CDCI3) 6 = 1.28 (t, 3H, 7 = 
7.1 Hz), 3.42 (dd, 1H, 7 = 6.1, 17.3 Hz), 3.49 (dd, 1H, 7 = 
3.9, 17.3 Hz), 3.41-3.47 (brd, 1H), 4.26 (q, 2H, 7 = 7.1 
Hz), 4.62-4.70 (m, 1H), 7.42-7.48 (m, 2H), 7.86-7.93 (m, 2H); 13 C NMR (CDCI3) 5 = 
14.1, 42.2, 62.0, 67.1, 129.0, 129.6, 134.8, 140.1, 173.7, 196.3. IR (neat) 3480, 2982, 
1739, 1684, 1590, 1573, 1402, 1213, 1093, 1045, 820, 531 cm-1; HRMS (FAB); 
Exact mass calcd for C 12 Hi 4 C10 4 [M+H] + , 257.0580. Found 257.0584.; HPLC, 
Daicel Chiralcel ADH, bexane/'PrOH = 4/1, flow rate = 0.5 mL/min : zr = 24.2 min 
(6*), tR = 26.5 min (R). 



EtO 
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[3*3] 



M e (2S>2-Hydroxy^-oxo^-p-tolyl-butyric acid ethyl 
ester: 'H NMR (CDCI 3 ) 5 = 1.28 (t, 3H, / = 7.1 Hz), 
2.41 (s, 3H), 3.44 (dd, 1H, 5.9, 17.4 Hz), 3.51 (dd, 
1H, / = 4.0, 17.4 Hz), 3.45-3.55 (bis, 1H), 4.26 (q, 2R / 
= 7.1 Hz), 4.66 (dt, 1H, J = 4.2, 5.5 Hz), 7.26 (apparent d, 2H, /= 8.0 Hz), 7.85 
(apparent d, 2H, J= 8.2 Hz); l3 C NMR (CDCI3) 5 = 14.0, 21.6, 42.0, 61.7, 67.2, 
128.2, 129.3, 133.9, 144.4, 173.7, 197.1. IR (neat) 3483, 2981, 1742, 1682, 1606, 
1405, 1365, 1212, 1098, 1044, 813, 578 cnr 3 ; HRMS (FAB); Exact mass calcd for 
C 13 Hi 7 0 4 [M+H] + , 237.1 127. Found 237. 1 120.; HPLC, Daicel Chiralcel ADH, 
hexane/*PrOH = 4/1, flow rate = 0.3 mI7min : r R = 36.1 min (S) y tR = 38.2 min (R). 

(25)-2-Hydroxy-4-naphthalen-2-y]-4-oxo-but} r ric acid 
ethyl ester: *H NMR (CDCI3) 5 = 1.28 (t, 3H, 7= 7.1 
OH O Hz), 3.52 (d, 1H, J = 5.9 Hz), 3.59 (dd, 1H, 7 = 6.1, 17.3 

Hz), 3.66 (dd, 1H, / = 3.9, 17.3 Hz), 4.28 (q, 2H, J= 7.1 Hz), 4.73 (dt, 1H, 7 = 4.2, 
5.4 Hz), 7.50-7.65 (in, 2H), 7.82-8.20 (m, 4H), 8.45 (s, 1H); ™C NMR (CDCI3) 5 = 
14.1, 42.3, 61.9, 67.3, 123.6, 126.9, 127.8, 128.6, 128.8, 129.6, 130.2, 132.4, 133.8, 
135.8, 173.9, 197.5. IR (neat) 3481, 3058, 2982, 1741, 1681, 1627, 1469, 1369, 1209, 
1097, 1045, 859, 824, 749, 477 cm" 1 ; HRMS (FAB); Exact mass calcd for Q6H17O4 
[M+H] + , 273.1 127. Found 273.1 125.; HPLC, Daicel Chiralcel ADH, 
hexane/'PrOH = 4/1, flow rate = 0.5 mlVmin : r R = 27.0 min OS), ?r = 30.4 min (R). 





[ 0 0 5 6 ] 

<mmm2 > 

Hifcffil 1 o . 1-1 Ki3i/>T\ +7^y7 5 tuIS^^^v^T R^p h 

[ 0 0 5 7 ] 

No. 1 - 1 <7>£j&»OJ|JW± 9 4%T*«9. ee (96) tt9 3t*ot 0 
<^k1MM3 > 

%Wft2\z&\i*X^ ift^Ku (OTf) 2}:ititSlL^tTo^ 0 
[0 0 5 8] 

HulfiNo. l-10t|^«M$li6 5%^^ Jt (%) tt7 0-e*ofc o - 
[ 0 0 5 9] 
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Htu 1 ] 



/ — NH HN— x 
R R 



[0 0 6 01 

itulBNo. 1 - 1 <Dm^<D^.f&m(DU^it 9 3 , ee (%) a5 5t^f;„ 

<^WJ 5 > 

^MtfU 1 JC&^T, HB r 7k?#$Ul<fc ^.SI&S^'ftxTmTO^a^tTo^o 
[0 0 6 1 ] 

irKfo-tb, W&ft^THF (2. 0ml) hMeOH (0. 5ml) ^Ji^i&Srv^tJD L 
„ - 7 8°CU<%iPL/t 0 E 1 2 BOM e ( 7 9 fx U 0 . 6 mm o 1 ) £^tjnU 1 5 5^ 
r^MWLtZo >X^X\ NaBH 4 (2 2. 7m g, 0. 6mmo 1) Z fclm L tz o 

[0 0 6 2 ] 

Ac OH (0. 3 M 1) <D : muK£ <0 Kf£*WlkZ*t, fiK^ifit Lto 
[0 0 6 3 ] 

>k<Dit^% £ , 4 6. 5rag, Him 6 5 %Ti#7t:o s y n / a n t i = 9 4 / 6 X'$> o 

/Co 

[0 0 6 4 ] 
[«4] 

4-Benzyloxycarbony]amiao-2-hydroxy-4-pfaenyl- 
butyric acid ethyl ester: (10, syn/anti = 94/6): *H NMR 
Ph (CDCI3) 5 = L23 (t, 3H x 19/20, J = 7.1 Hz), 1.25 (t, 3H 

x 1/20, /= 7.0 Hz), L95-2.40 (m, 2H), 3.33 (brs, 1H x 19/20), 3.51 (brs, 1H x 1/20), 
4.00-4.40 (m, 3H), 4.85-5.20 (m, 3H), 5.52 (d, 1H x 19/20, / = 7.3 Hz), 5.96 (d, 1H x 
1/20, / = 8.2 Hz), 7.00-7.60 (m, 10H); NMR (CDCI3) syn: 8 = 14.1, 40.3, 52.6, 
61.8, 66.8, 68.4, 126.4, 127.6, 128.1, 128.4, 128.7, 136.3, 141.4, 155.7, 174.4; antii 
(distinguishable peak) 40.2, 52.4, 67.8, 126.2, 127.4, 141.1, 156.0, 174.3; LRMS 
(FAB) mlz = 358 (M+H + ) 

[0 0 6 5 ] 

mmm5(D^^} x *k 7 -7^as (12) £^j&l^ 0 

[0 0 6 6 ] 
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HU2] 



o 



TBDMSOTf 
2,6-luUdine 




O 




Ph 



BO' 



•Ph 



OH HN^ 2 
10 



92% yield 



TBS 



[0 0 6 7 ] 

1) Btjfe^Jt (10) (31. 3mg, 0. 0 8 8mmo 1 ) OCH2C 1 2 (0. 6ml 
) iSiftfc, 2. 6-lutidine (12. Omg, 0. 11 4mmo 1 ) OCH2C 
1 2 (0. 2m\) mWLt, t e r t-yf^y^f^y'Ji^^il/tn^r/X)!/* 
^-h : TBDMSOTf (27. 8mg> 0. 105mmo 1) «CH 2 C 1 2 i#tfl£^ 
0°CO^S-C-Jpx7^o 
[ 0 0 6 8 ] 

[ 0 0 6 9 ] 

tK £ is^D LtzfeiZ CH2C 1 2 "Cffl tB L , ^lltffl £ tffcifK S£« L £ & IZ , £ ^ $ -t± 
[0 0 7 0] 

•yXOft^ (11) £37. 9 m g (» 9 2 %) f#/c 0 



2H), 3.90-4.30 (m, 3H), 4.80-5.15 (m, 3H), 5.50 (bis, 1H), 7.15-7.40 (m, 10 H); anii: 
{distinguishable peak) 5 = -0.02 (s, 3H), 0.03 (s, 3H), 5.62 (brd, 1H. J = 7.7 Hz); I3 C 
NMR (CDCI3) syn: 8 = -5.4, -5.0, 14.0, 18.1,25.7,41.0, 52.9,61.0, 66.6,70.3, 
126.4. 127.4, 128.0, 128.1, 128.4, 128.6, 136.4, 141.8, 155.3, 173.2; anti: 
(distinguishable peak) -5.0, 14.1. 41.8, 52.3, 69.8, 126.0, 127.3, 128.6, 142.2, 155.6, 
173.1: IR (neat) 3343, 2940, 1720, 1518, 1254, 1131, 1038, 839, 781, 699cm 1 ; 
HRMS (FAB); Exact mass calcd for C 2 6H 3 8N0 5 Si [M+H] + , 472.2519. Found 
472.2508. 

[0 0 7 2 ] 

2 ) ±I5*£JM (11) (21. 4mg, 0. 0454 mmol)OAcOEt (2. 0 
m 1 ) AcOH (16. 8mg. 0. 027 2 mmo 1) 5%Pd/C (9 

. 7mg. 10mol%) ^SiST-a t tz 0 Wm%<^T )V rf> if 7s £ H 2 if 7s kz i. *) g 
JftU 1 lBfF«r#L/:o 
[0 0 7 3 ] 

•&<7Mt£i^ (12) (13. 4rag, TEMlftW) *ntz 0 ->'7XrWv- (12) 
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_ H (3S, 5J?)-3-(tert-ButyI-dimethyl-silanyloxy)-5-phenyl- 

] >-.Ph pyrroIidin-2-one (12-major): *HNMR (CDC1 3 ) 

TBSO^> H H \ ^ 8 = 0.14 (s, 3H), 0.16 (s, 3H), 0.91 (s, 9H), 2.21 (ddd, 1H, 
H O n ° e 

N^j 5.4% 7=5.1, 7.1, 13.2 Hz), 2.46 (ddd, 1H,/ = 5.1, 7.5, 13.2 

Hz), 4.38 (dd, 1H, /= 5.1, 7.1 Hz), 4.83 (dd, 1H, /= 5.0, 
7.5 Hz), 6.02 (brs, 1H), 7.20-7.43 (m, 5H); 13 C NMR 
(CDC1 3 )5 = -5.1,^:5, 18.3,25.8,41.5,55.1,69.9, 125.5, 127.9, 129.0, 142.1, 176.3; 
IR (neat) 3226, 2927, 2892, 2855, 1715, 1496, 1471, 1331, 1253, 1151, 1091, 1028, 
963, 880, 839, 780, 699 cnr*; HRMS (FAB); Exact mass calcd for Ci^eNCbSi 
[M+H] + . 292.1733. Found 292.1733.; 

(3S, S^-S-^rf-Butyl-dimethyl-silanyloxyj-S-phenyl- 
pyrrolidin-2-one (12-minor): L H NMR (CDC1 3 ) 5 = 0.15 



TBSQ o, 'K h < 0.20 (s,3H), 0.91 s 9H) 1 ?4 1 It LH ' = ).2 



H . H \ nOe^ 12.6 Hz), 2.75-2.87 (m, 1H), 4.42 (dd, 1H, J = 7.9, 9.2 Hz), 
nO^ ^ ' '° 4.53 (dd, 1H, J = 6.2, 8.6 Hz), 5.76 (brs, 1H), 7.30-7.40 (m, 

4 3% 

SH^CNMR 

(CDC1 3 ) 5 = -5.1, -4.5, 118.3, 25.8, 42.0, 53.9, 70.8, 126.1, 128.2, 128.9, 176.0; BR 
(neat) 3220, 2936, 2858, 2359, 1717, 1463, 1330, 1247, 1151, 882, 838, 781, 698 cnr 
1 ; HRMS (FAB); Exact mass calcd for Ci6H 2 6N0 2 Si [M+H] + , 292.1733. Found 
292.1736.; 

[0 0 7 51 
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#;WO - b (enecarbamate) im^tfcfcZ*ttz 0 fcl^{±> (%) t 

, syn/ant iL e e (%) $8Clt RCMfW 7 - 1/7-2. 7 

-3/7-4. 7-5/7 - 7-7/7-8 (Dm^U^T^LtZo 
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(25>2- Hydro xy-3-methyl-4-oxo-^phenyM>utyric acid 
ethyl ester ( syn/anti mixture): *H NMR syn (CDCI 3 ) 6 = 
1.26 (t 5 3H,y= 7.0 Hz), 1.29 (d, 3H, J = 7.0 Hz), 3.28 (br, 
1H), 3.93 (dq, IH, J = 4.2, 7.0 Hz), 4.25 (q, 2H, J = 7.0 Hz), 
4.58 (d, IH, J = 4.2 Hz), 7.40-7.65 (m, 3H), 7.90-8.05 (m, 
2H); anti (CDC1 3 ) 6 = 1.20 (t, 3H, J= 7.1 Hz), 1 .36 (d, 3H, J = 7.3 Hz), 3.61 (d, IH, 
J= 8.3 Hz), 3.98 (dq, 1H, J = 4.6, 7.1 Hz), 4.10-4.25 (m, 2H), 4.39 (dd, 1H, J= 4.6, 
8.3 Hz), 7.40-7.65 (in, 3H); I3 CNMRjy« (CDCI3) 5 = 12.1, 14.0, 44.3, 61.9, 71.6, 
128.4, 128.7, 133.3, 135.7, 173.1, 201.6; anti (CDCI3) 5 = 14.0, 14.1,44.0,61.5, 
^.1. 128.3, 128.7, 133.4, 135.9. 173.1: IR (neat) syn 3480, 3063, 2978, 2936, 1734, 

1678, 1596, 1579, 1449, 1369, 1217, 1133, 1062, 1023, 1001, 975, 952, 862, 794, 
708; a/itf 3481, 3059, 2981, 2941, 1738, 1685, 1588, 1454, 1372, 1255, 1209, 1144, 
1092, 1024, 973, 701 cnH; HRMS (FAB); Exact mass calcd for Q3H17O4 {M+H] + , 
237. 1 127. Found 237,1 118.; HPLC, Daicel Chiralcel AS + ADH + AD, 
hexane/'PrOH = 4/1 , flow rate = 0.5 mL/min : *r = 46.7 min (25, 35), /r = 50.6 mm 
(2R, 3R), fR - 54.3 min (25, 3R\ t K = 61 .9 min (2/?, 35). 





Me (25>2-Hydroxy-4-(4-memoxy-phenyt)-3-methyl-4- 
e oxo- butyric acid ethyl ester ( syn/anti mixture): 
l H NMR syn (CDCI3) 8 = 1.28 (t, 3H, 7= 7.1 Hz), 1.29 
(d, 3H, J= 7.1 Hz), 3.35 (br, IH), 3.84-3.96 (m, 4H), 
4.27 (q, 2H, J= 7.1 Hz), 4.58 (t, IH,7- 4.2 Hz), 6.96 
(apparent d, 2H, J = 9.0 Hz), 7.30-7.45 (m, 5H), 7.95 (apparent d, 2H, J= 8.8 Hz); 
anti (CDCI3) 5 = 1.19 (t, 3H, J = 7.1 Hz), 1 .36 (d, 3H, J= 7.3 Hz), 3.75 (d, 1H, J = 
9.3 Hz), 3.88 (s, 3H), 3.94 (dq, 1H, J = 4.6, 7.3 Hz), 4.15 (apparent dq, 2H, /= 3.2, 
7.1 Hz), 4.36 (dd, lH,y= 4.6, 9.3 Hz), 6.92-6.99 (m, 2H), 7.90-7.97 (m, 2H); l3 C 
NMR syn (CDCI3) 5 = 12.3, 14.0, 43.7, 55.4, 61.8, 71.7, 113.9, 128.5, 130.7, 163.7, 
173.1,200.4; and (CDCI3) 5 = 14.0, 14.6, 43.2, 55.5,61.4, 73.4, 113.9, 128.7, 130.8, 
163.8, 173.2, 201.9; IR (neat)^zt 3477, 2979, 2935, 2850, 1730, 1670, 1600, 1573, 
1510, 1463, 1420, 1308, 1261, 1173, 1125, 1027, 976, 843, 770, 604; anti 3478, 2979, 
2941,2843, 1738, 1671, 1599, 1580, 1510, 1457, 1419, 1370, 1308, 1257, 1216, 1172, 
1092, 1026, 974, 841 air*; HRMS (FAB); Exact mass calcd for C14H19O5 [M+H] + , 

267.1232. Found 267.1232.; HPLC, Daicel Chiralcel ADH, hexane^PrOH = 4/1, 
flow rate = 0.2 mL/min : *r = 60.5 min (2R, 3R), *r = 65.4 min (25, 25), fR = 75.2 min 
(2R t 35), /r = 78.9 min (25, 3R). 



(25>4-(4-Chloro-phenyl)-2-hydroxy-3-methyl-4-oxo- 
butyric acid ethyl ester ( syn/anti mixture): l H NMR 

syn (CDCI3) 5 = 1 .26 (t, 3H, J = 7.0 Hz), 1 .28 (d, 3H, J = 
7.0 Hz), 3.27 (brs, 1H), 3.87 (dq, 1H, J= 4.4, 7.0 Hz), 
4.25 (q, 2H, J = 7.0 Hz), 4.55 (d, IH, J = 4.4 Hz), 7.40- 
7.55 (m, 2H), 7.84-7.97 (m, 2H); anti (CDCI3) 5= 1.21 (t, 3H, J- 7.1 Hz), 1.34 (d, 
3H, ^-7.1 Hz), 3.53 (d, 1H, 7=8.2 Hz), 3.91 (dq, 1H, J= 5.0, 7.1 Hz), 4.08-4.24 (m, 
2H), 4.38 (dd, IH, J = 5.0, 8.2 Hz), 7.42-7.52 (m, 2H), 7.80-7.95 (m, 2H); 13 C NMR 
syn (CDC1 3 )6= 12.1, 14.0, 44.4, 62.0,71.5, 129.0, 129.8, 134.1, 139.7, 173.1,200.3; 
anti (CDCI3) 6 = 13.9, 14.0, 44.1, 61.6, 73.0, 129.0, 129.8, 134.3, 139.9, 173.0, 
201.8; IR (ne&t) syn 3485, 2982, 2938, 1730, 1682, 1589, 1571, 1488, 1455, 1401, 
1217, 1132, 1092, 1013, 977, 843, 758, 692, 533, 478; and 3478, 3092, 2982, 2935, 
1738, 1686, 1589, 1455, 1402, 1255, 1208, 1144, 1092, 1022, 976, 842, 751, 527 cm" 
HRMS (FAB); Exact mass calcd for C13H16CIO4 [M+H]+, 271.0737. Found 

271 .0745.; HPLC, Daicel Chiralcel AS, hexane/'PrOH = 4/1, flow rate = 0.5 mlVmin : 
= 15.1 min (25, 35), *r = 16.6 min (25, 3R), *r - 21.4 min (27?, 35), fR = 23.9 min 
(2R, 3R). 




[0 0 7 9 ] 

<mmms > 

(i. Rt&^flc*WR* (%) . s y n/ a n t i it. e e (%) 5:^1, S10 K 

ffiK#2 005-3022190 



#il 2004-016408 



^-v: 16/ 



fc$L$L%a<D 8 - 1 /8 - 8-3/8-4 (Dmfcife Sttf L 

[0 0 8 0] 

7 tlTOd, E-P^liant i -ttflPt^\ Z ^ (i s y n -ttiD^N 

[0 0 8 1 1 
[*9] 



• 5 



00 



00 



00 

<J> 



CTJ 

\ 



>l 

CO 



\ 

CO 



00 

\ 

CSI 



O 



CM 



CO 
00 



00 



in 

a: 



UJ 



UJ 



" UJ 
a> w 



UJ 



a: 



UJ 



UJ 



o 

c 

CO 



I 

oo 



O 
c 
CO 

CSJ 

I 

00 



O 
c 
00 

CO 

I 

00 



o 

c 

CO 

I 

oo 



[0 0 8 2] 



mm^2 005-3022190 



#6 2004-016408 



^-v! 17/ 



[1510] 

(25)-3-Benzoyl-2-hydroxy-peiitaiioic acid ethyl ester ( syn/anti mixture): ] H 

O Et r^jl NMRsy/»(CDCl 3 )8 = 0.93(t, 3H, J= 7.5 Hz), 1.19 (t, 3H, 

OH 6 

J= 7.1 Hz), 1.70-2.05 (m, 2H), 3.18 (brs, 1H), 3.83 (dt, 1H,./ = 5.3, 8.3 Hz), 4.19 (q, 
2H, J= 7.1 Hz), 4.51 (d, 1H, J = 5.3 Hz), 7.42-7.54 (m, 2H), 7.54-7.62 (m, 1H), 7.90- 
8.02 (m, 2H); anti (CDC1 3 ) 5 = 1.04 (t, 3H, J= 7.6 Hz), 1.15 (t, 3H, 7= 7.1 Hz), 1 .80- 
1 .95 (m, 2H), 3.70 (d, 1H, J= 9.5 Hz), 3.83 (dt, 1H, J - 4.2, 7.1 Hz), 4.09 (q, 2H, ./ = 
7.1 Hz), 4.43 (dd, 1H, J= 4.2, 9.5 Hz), 7.46-7.52 (m, 2H), 7.56-7.63 (m, 1H), 7.88- 
7.95 (m, 2H); ™C NMR syn (CDC1 3 )S = 12.0, 13.9, 21.3, 51.2, 61.9, 71.1, 128.3, 
128.6, 133.2, 137.0, 173.6, 201.5; anti (CDCl 3 ) 6 = 12.0, 13.9, 22.3, 50.1, 61.4, 71.3, 
128.3, 128.7, 133.5, 136.6, 173.4, 203.9; IR (neat)*)*! 3477, 2972, 2876, 1738, 1675, 
1596, 1447, 1372, 1255, 1220, 1118, 1023, 931, 849, 779, 701; anti 3485, 3062, 2966, 
2941, 2875, 1738, 1682, 1596, 1579, 1448, 1368, 1268, 1208, 1134, 1100, 1028, 914, 
849, 785, 699 cm" 1 ; HRMS (FAB); Exact mass calcd for C14H19O4 [M+H] + , 

251.1283. Found 251.1277.; HPLC, Daicel Chiralcel AS, hexane/'PrOH = 4/1 , flow 
rate - 0.5 mL/min : - 13.7 min (25, 35), /r - 1 5.3 min (2S, 3R), tR = 17.6 min (2R, 
3R), tR = 23.1 min (2R, 35). 

(2iS)-2-Hydroxy-3-methyl-4-oxo-hcxanoic acid ethyl ester ( 
J J syn/anti mixture): 'H NMR syn (C 6 D 6 ) 8 = 0.89 (t, 3H, J =1.1 

EtO-^Ylf^ Hz), 0.99 (d, 3H, /= 7.2 Hz), 1 .97-2.08 (m, 2H), 2.70 (dq, 1H, J 
OH O = 4.9, 7.2 Hz), 3.39 (d, 1H, 7= 6.7 Hz), 3.80-4.00 (m,2H), 4.11 
(dd, 1H, J= 4.9, 6.7 Hz); anti (C 6 D 6 ) 8 = 0.87 (t, 3H, 7= 7.1 
Hz), 0.93 (t, 3H, J= 7.3 Hz), 1.02 (d, 3H, J= 7.2 Hz), 1.95-2.22 (m, 2H), 2.65 (dq, 
1H, 7= 4.4, 7.2 Hz), 3.05-3.23 (m, 1H), 3.80-4.00 (m, 2H), 4.38-4.47 (m, 1H); ™C 
NMR syn (CDCI3) 8 = 7.58, 12.8, 14.0, 34.6, 49.4, 61.3, 73.0, 173.5, 21 1.3; anti 
(C 6 D 6 )S = 7.7, 11.0, 14.0, 34.0, 49.5,61.6,71.7, 173.7, 209.9; IR (neat) syn 3484, 
2981, 2940, 1739, 1716, 1459, 1409, 1375, 1268, 1209, 1108, 1066, 1025, 975, 862, 
808, 748; anti 3488, 2981, 2940, 1733, 1716, 1459, 1373, 1218, 1145, 1025,977, 862, 
800, 752 cm 1 ; HRMS (FAB); Exact mass calcd for C9H17O4 [M+H] + , 189.1 127. 
Found 189.1120.; 
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Q (l^)-Hydroxy-(2-oxo-cyclohexyl)-acettc acid ethyl ester ( 

JJ JT J W/*** mixture): *H NMR ((IS, VR), tentatively 
EtO^S^|f assignment) (C 6 D 6 ) 5 = 0.95 (t, 3H, J = 7. 1 Hz), 0.94- 1 .20 (m, 2H), 

OH 6 130-1.42 (m,2H), 1.56-1.84 (m,3H), 2.02-2.12 (m,lH), 2.60- 
2.70 (m, 1 H), 3.35 (d, 1H, J= 7.2 Hz), 3.84 (dd, IH,J= 3.2, 7.2 Hz), 4.02 (dq, 2H,J 
= 1.9, 7.1 Hz); distingishable syn peaks 6 = 0.88 (t,3H, .7=7.1 Hz), 2.12-2.21 (m 
1H), 2.48-2.57 (m ,1 H), 2.94 (d, 1H, J= 5.0 Hz), 4.60 (dd, 1H, J = 3.2, 5.0 Hz); ™' c 
NMR anti (CDC1 3 ) 5 - 14.1, 24.8, 26.9, 30.1, 42.0, 53.7, 61.6, 71.1, 173.4, 21 1.2; 
distinguishable syn peaks 5= 14.2, 24.6, 27.1, 41.9, 53.8, 61.7, 69.2, 173.6, 210.4; 
HRMS (FAB); Exact mass calcd for C10H17O4 [M+H] + , 201 .1 1 27. Found 201 . 1 1 27.; 
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©ant i-ft (45. 6mg, 0. 193mmol) <OM eOH (1. 0ml) CNa 
BH 4 (14. 6mg, 0. 3 9mmol) £0°CHin;c, 1 0^i#LfcIC7t h 

[0 0 9 0] 

C H2C 1 2-CWttl U S£», »«E§K»$*fc«»c, ^<7)CH 2 C1 2 (1ml) ilCT 
sOH • rhOSriPx., 1ST' 1 3. 5l$W«#Lfco 
[0 0 9 1 ] 

JR(&*^!»Ul&3fpNaHC03**iS*linx., C H 2 C 1 2 -ettffi L . v#S^M 

±|ER)£:£K7FLfc7? h Hfc^fc^roe p i -ft (Jt*£ : 5 5/4 5 ) vT*ir 

19. 8mg, W5 3%o 
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Q (35, 4R, 55)-3-Hydroxy-4-methyI-5-phenyl-dihydro-ruran-2-one 
HO^ h Mp. 1 50-151 °C; >H NMR (CDC1 3 ) 8 - 0.65 (d, 3H, 7= 7.3 Hz), 2.75 
T o (brs, 1H), 2.98-3.08 (m, 1H), 4.79 (d, 1H, J= 6.8 Hz), 5.57 (d, 1H,7= 
* i 4.6 Hz), 7.25-7.30 (m, 2H), 7.30-7.38 (m, 1H), 7.38-7.45 (m, 2H); ™C 
Ph NMR (CDCI3) 6 = 7.4, 41.1, 72.1, 80.2, 125.2, 128.2, 128.6, 135.1, 
177.0; IR (neat) 3443, 2963, 1758, 1452, 1414, 1294, 1 194, 1 148, 1051, 956, 754, 
701 , 622, 478 cm' 1 ; HRMS (FAB); Exact mass calcd for Ci 1H13O3 [M+H] + , 
193.0865. Found 193.0872.; 

0 (35", 4R, 5/f)-3-Hydroxy-4-metbyl-S-phenyl-diliydro-furan-2-one 
HO 'v4. (e P*" ): lH NMR ( c °Cl3) 6 = 1.22 (d, 3H, J = 7. 1 Hz), 2.62 (tq, 1H, J 
To = 5.1, 6.8 Hz), 2.86 (brs, 1H), 4.47 (d, 1H, J= 6.8 Hz), 5.26 (d, 1H, J - 
^ h 5. 1 Hz), 7.20-7.45 (m, 5H); "C NMR (CDCI3) 5 = 1 0.8, 43 .2, 69.7, 
85.8, 125.3, 128.6, 128.8, 137.7, 176.9; IR (neat) 3430, 3039, 2924, 
2857, 1772, 1455, 1275, 1202, 1 143, 1093, 986, 889, 805, 742, 702 cm- 1 ; HRMS 
(FAB); Exact mass calcd for Cj 1H13O3 [M+H] + , 193.0865. Found 193.0864.; 



[0 0 9 4 ] 

fWep i-ft (Jt^ : 8 6 / 1 4 ) »8 4 %^tz a 
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(35, 45, 5it)-3-Hydroxy-4-methyl-5-phenyl-dJhydro-furan-2-one 

H °/. <r ^ : IH NMR (CDCI3) 6 = 0.87 (d, 3H, J = 7.0 Hz), 2.70-2.92 (m, 1 H), 

3.18 (brs, 1H), 4.24 (d, 1H, J= 9.9 Hz), 5.63 (d, 1H,J= 8.1 Hz), 7.05- 
7.18 (m, 2H), 7.30-7.45 (m, 3H); » 3 C NMR (CDCI3) 8 = 13.3, 42.1, 72.2, 
82.4, 125.7, 128.5, 128.6, 135.5, 177.5; IR (neat) 3362, 2970, 1776, 
1455, 1334, 1 184, 1145, 1096, 991, 897, 755, 701, 464 cm" 1 ; HRMS (FAB); Exact 
mass calcd for CnHi 3 0 3 [M+H]+ 193.0865. Found 193.0872.; 

(35, 45, 55)-3-Hydroxy-4-methyl-5-phenyl-dihydro-furan-2-one 
HQ, J* ( e P K > : 1 H NMR ( CDCI 3) 8 = 1 .24 (d, 3H, J— 6.4 Hz), 2.4 1 (tq, 1 H, 
r = 6.4, 10.6 Hz), 3.24 (brs, 1H), 4.25 (d, 1H, J = 1 1.0 Hz), 4.87 (d, 1H, 
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